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Mr. Connell on the Nature ¢f Lampic ~Icid. 353 

in order that by adopting these hours the true hours of mean 
temperature and the critical interval may be determined. In 
order to do this, we must, if we do not know it, deduce the 
mean temperature of the place of observation from the pre- 
ceding or other tables, that is by correcting the temperatures 
in the register by the differences between the temperature in 
the table at thesame hour and the mean temperature of the 
day. The mean of the two mean temperatures thus obtained 
may he considered as the mean temperature of the place. 
Then from the rates of ascent and descent at the times of the 
morning and evening mean, as given in the preceding tables, 
or otherwise ascertained, and the differences between-the two 
registered temperatures and the mean temperature as already 
obtained, we may find the quantities to be added or subtracted 
from the interval between the two observations in order to ob- 
tain the critical interval. 

L I I I .  Observations on lhe Nature qf Lampic Acid. 
B 9 Aga'nuR CONNET.L, Esq.* 

A F E W  years ago I showed that this acid liquid, as pre- 
pared in the usual way by exposing the vapour of rather 

to the action of a coil of glowing platinum wire, contains a 
large quantity of forinic acid% The latest researches with 
which I am acquainted oil lampic acid are those of Stass, 
Martens and Marchand, who, whilst they admit the presence 
of formic and acetic acid in it, maintain that it also contains 
a third acid, viz. tile aldehydic. Although these researches 
were made some years ago, and I had seen short notices of 
them, it was not until lately that I had access to Erdman and 
Marchand's Journal of  Practical Chemistry, which contains 
a full account of them:]:; and I now offer a few observations 
upon them, with reference to the alleged existence of alde- 
hydic acid in lampic acid. 

I may observe in commencing, that even were it established 
that lampic acid contains a third acid besides the formic and 
acetic, it by no means follows that that third acid is to be 
viewed, as has been done by some chemists, as the peculiar 
and characteristic acid of the lampic mixture, and as confirm- 
ing Liebig's original view, that lampic acid may be regarded 
as aldehydic acid. The very fact that the proportions of these 

* Read to the Chemical Section of tim British Association~ &c. held at 
Southampton. and communicated by the Author. 

t Lond. and Edinb. Phil. Mag. vol. xi. p. 175. 
** Vols. xviii, and xix. 

Phil. Mug. S. 3. Vol. 29. No. 195. Nov. 1846. 2 B 
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354 Mr. Connell on the Nature of Lampic Acid. 

acids vary somewhat according to the mode of preparation, 
which seems to follow from the late experiments, negatives 
this idea;. . and indeed it is given u p by Liebig.. who. now. only 
says, m hm Organic Chemistry, that aldehydie acid xs one of 
the acids in lampie acid. Butif  we take the above-mentioned 
normal mode of preparing i t ,~the method principally used by 
Davy, Faraday and Daniell, then formic acid constitutes by 
much the larger proportion of the acid liquid so prepared; 
and as formic acid is well known to reduce the oxides of me- 
tals having feeble affinities for oxygen with effervescence, it is 
plain that this eharacteristie property of lampie acid may be 
with justice mainly ascribed to its formic constituent. 

But the more important point is, whether lampie acid con- 
tains any aldehydic acid at all. On this, I think I shall be 
able to show that the experiments depended on are quite insufo 
fieient to establish this fact ; and that my own experiments, as 
well as those of Mr. Daniell, are opposed to such a view. It 
is admitted on all hands that there are other matters besides 
acids present in the liquid to which the name oflampic acid 
is usually given. Of  these aldehyde is certainly one. Now 
every one of the late experiments is quite explicable on the 
idea, which indeed is advocated by Martens, that this aldehyde 
is mixed or otherwise associated with the acetic acid which 
remains after the formic acid has been removed by means of 
oxide of lead or otherwise. Thus the acid supposed to be the 
aldehydie portion of lampie acid is described as reducing ni- 
trate of silver without effbrvescence ; as yielding a brown resin 
when heated with alkali, and as affording a copper salt, which 
when heated in solution gives a precipitate of suboxide of cop- 
per, whilst acetate of copper is fbrmed and remains dissolved. 
Now as it is a character of aldehyde to reduce certain metals 
without effervescence, and to ~ield a resin when heated with 
an alkaline solution, all the above experiments are quite compati- 
ble with the idea that the acid is merely the acetic with asso- 
ciated aldehyde. The same view will readily explain Liebig's 
argument, founded on the darkening of the lampic salts on 
evaporation, and of the acid itself by sulphurie acid. All 
these are characters which the presence of aldehyde would 
produce. 

But my own experiments, as well as those of Mr. Daniel], 
on the atomie weight of lampie acid, as prepared by the ordi- 
nary process, afford still more direct evidence on this point. 
By an analysis of the lampate of barytes I ascertained the 
atomic weight of the acid to be 50t35 or 629'4, oxygen= 100 ; 
and Mr. Daniell's result was quite the same. Now the atomic 
weight of formic acid is 37; that of acetic acid 51 ; that of the 
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Mr. Connell on the Nature o f  Lampic Acid.  355 

so-called aldehydic acid, C 4 H 3 08, 43; and that ofaldehvde~ 
C ~ H 3 0  + HO,  44"06. It is evident then that an acid, of 
which a considerable part has been ascertained to be formic 
acid, could never have an atomic weight of 50"35 by mixture, 
either with acetic acid or with aldehydie acid; each of the~e 
of course takin~ up its own portion of base. The consider- 
able mixture oi ~ formic acid would evidently keep the atomic 
weight much below that of acetic acid ; whilst nothing short 
of the nearly total absence both of formic and aldehydic acids 
would give such an atomic weight as that found. But  let us 
suppose the formic acid to be mixed with acetic acid, having 
some foreign body such as aldehyde associated with it and 
entering into the constitution of its salts, at least on their first 
formation ; such a mixture would readily bring up the atomic 
weight of the mixed acid to the observed point. This becomes 
still more evident from the experiments formerly detailed, 
which had for their object to get quit of the associated foreign 
matter. The lampate of barytes was kept for a considerable 
time on the sand-bath at a temperature of from 300 ° F. to 
320 ° 17., during which operation it became dark brown, and 
resinous matter separated when it was dissolved in water, but 
no lJart o f  the base except a mere trace was set at liberty. The 
atomic weight of the acid, after repeating this process twice or 
thrice, was reduced from 50"35 to 44"95 ; and it Was evident 
that it could have been reduced still further by repetitions of 
the process. The nature of this action I conceive to have 
been quite analogous to that of heating aldehyde with bases. 
It suffers decomposition and yields resinous matter. Suppo- 
sing all the aldehyde to have been thus driven off, the acid 
united to barytes would then have been formic acid, mixed 
with a little acetic acid, and would have had an atomic weight 
a little above that of formic acid. I t  is the most obvious, if 
not the only mode of accounting for the considerable reduc- 
tion of atomic weight without loss of base to suppose the ex- 
pulsion of a foreign or associated matter. 

I am aware, as already stated, that it has been of late 
alleged that the proportions of the constituents of lampie 
acid vary according to the mode of preparation. This is 
likely enough; but then I conceive that this variation only 
takes place in the relative proportions of formic and acetic 
acids, and of associated aldehyde or other foreign body. The 
greater the proportion of acetic acid and associated Ibreign 
matter, the more will those appearances be observed, which 
have led, erroneously as I conceive, to the supposition of the 
presence of a third acid, viz. the aldehydic. It is evident that 
no account of the properties and constitution of lampic acid 
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S86 Mr. Birt on the great Sgmmetrical 

can be correct which does not fidly explain them aspossessed 
by the acid prepared in its ordinary way. 

I adhere then to the view which I formerly gave, that lam- 
pie acid consists of  formic and acetic acid, with one or more 
matters not of an acid nature. Of these, aldehyde is the sub- 
stance which the experiments appeal- to point out as mixed 
or associated with the acetic portion of the liquid. This is 
probable ill itself, because the formation of lampie acid is a 
process of oxidation of the elements of tether, whether in their 
separate state or in the hydrated condition of alcohol. The  
first stage of oxidation will produce aldehyde by removing 
two atoms of hydrogen. The next will convert a portion of 
aldehyde into acetic acid by adding two atoms of oxygen ; and 
this acetic acid may, in the act of being formed, possibly as- 
sociate itself with an undecomposed portion of aldehyde, if 
this association is not at a later period, when the union with 
a base is effected. I t  is at least certain that all the aldehyde 
is not oxidated, for free aldehyde is a part of the product. A 
further stage of oxidation will yield formic acid : - -  

C 4 H '50 rather. 
C 4 H 3 0  anhydrous aldehyde. 
C a H 3 O 3 anhydrous acetic acid. 
C ~ H O '~ anhydrous formic acid. 

I t  would not be diffieuh to state what appears to me to be 
the most probable view of the nature of the so-called aldehydie 
acid itself as obtained from other sources, but I am unwilling 
to make observations on a substance on which I have not ex- 
perimented. 

L IV .  On the great Sgmmetrical Barometric Wave of  
November. B 9 W. R. BIRT. 

[With a Plate.] 
To the Editors of  the Philosophical Magazine and Journal. 

(~ENTLEMEN, 

T H E  return of the great symmetrical barometric wave last 
autumn, with its appearance at Dublin in twelve out of 

seventeen years' observations between 1829 and 1845 inclusive, 
will render the barometric movements of the ensuing November 
highly interesting to the meteorologist. Allow me through 
the medium of your Journal to solicit the attention of ob- 
servers to this interesting pheenomenon, and to point out a few 
of its essential thatures by which it may be recognised should 
it revisit us during the present year. 

The curves of tile great symmetrical wave as observed at 
London in 18,b2, 1843~ and 1844, with the mean of the three 
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